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Hyoscyamus insanus, H. bornmulleri, H. pusillus, H. tenuicaulis, H.

leptocalyx, H. malekianus, H. senecionis var. senecionis and var.

bipinnatisectus, H. squarrosus, H. arachnoideus, H. kurdicus, H niger, H.

reticulatus, H. turcomanicus.
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INTRODUCTION

In Flora Iranica 18 Hyoscyamus species

were reported from Iran (Scho nbeck -

Temesy 1972), however, recent taxonomic

studies carried out by Khatamsaz (in press)

considered some of the species as synonym

and introduced a new species. (Ghahreman

& Khatamsaz 1996). Now Hyoscyamus is

represented by 13 species and 2 varieties in

Iran. Pollen grains of all species are

examined in the present study.

Hyoscyamus pollen has been poorly

known to date, R. niger L. which has been

studied by Reynolds, (1984) and Polo, et al.

(1986) is the exception. The identification

of the species of the genus is very complex,

difficult and often confused. The present

investigation supports some taxonomic

changes in this genus (Ghahreman &

Khatamsaz, 1996).

MATERIALS AND METHODS

Pollen grains for study were taken from

herbarium specimens in the Central

Herbarium of Iran (TARI). A list of the

species investigated is given in table 1. All

pollen samples were prepared for SEM

according to Lynch et al. (1975) and they
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were sputtercoated with gold, then

observed in SEM Leica S 360. The

dimensions are based on the measurments

of 30 grains on each specimen in the SEM.

The terminology follows the "Glossary" of

Punt et al. (1994).

DESCRIPTION

Hyoscyamus pollen grains are medium or

large-sized (P=31.8 (44.17) 74.1 p.m;

E=28.2 (32.56) 44.6 p.m). Pollen grain

shape is ellipsoid to spheroid (P/E=0.9

(1.37) 2.51). The equatorial outline

(=polar view) is subcircular. The

meridional outline (=equatorial view) is

elliptic or subcircular.

Hyoscyamus pollen is 3 aperturate, and

colporate. The pollen grains are isopolar.

The ornamentation is essentially striate,

perforate, rugulate or intermediate. Table 2

lists the values / states of a number of the

above mentioned characters for the

individual species. The description of the

pollen grains presented below is at the

specific level, in a taxonomic sequence.

R. ins anus Stocks (Fig 1, 2): Pollen

large-sized, P= 67.5 (68.2) 70p.m, E=31.8

(33) 35.9 p.m; ellipsoid, P/E= 1.95 (2.06)

2.12; outline elliptic in equatorial view and
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Table 1. List of herbarium specimens used for pollen studies in alphabetical order.

1.H. arachnoideus Pojark.; Azarbaijan, Arasbaran, between Vaighan & Veinagh, 1000 m,

Khatamsaz & Farzaneh 73089.
2. H. bornmulleri Khatamsaz; Fars, Shiraz, Bamou Park, 1900 m, Dehbozorgi 32707.

3. H. insanus Stocks; Khuzistan, Ramhormoz, Baba-Ahmadi, 700 m, Khatamsaz 72964.

4. H. kurdicus Bornm; Zanjan, Naudehak, 71 km S. of Ghazvin, 1250 m, Mousavi & Amin

21731.

5. H. leptocalyx Stapf; Kermanshah, Kuh-e Bimar, near Deh-e Hukani, S. of Kerend, 1500

m, Wendelbo & Assadi 16763.
6. H. malekianus Parsa; Baluchestan, Taftan, S. slope above the village of Torshab,

1900-2300 m, Runemark & Assadi 22630.
7. H, niger L.; Azarbaijan, Arasbaran, Kalibar to Marzrud, 1930 rn, Khatamsaz et al. 73059.

8. H. pusillus L.; Tehran, Karaj-Chalus pass, Kandavan, mount above the tunnel, 2400 m,

Khatamsaz 72890.
9. H. reticulatus L.; Esphahan, Semirom, Kuh-e Surmandeh, 3000-3500 m, Khatamsaz

72979.
10. H. senecionis Willd.; Fasa, Mian-Jangal, 1850 m, Khatamsaz & Yusefi 73013.

11. H. senecionis var. bipinnatisectus (Boiss.) Boiss.; Yazd, Deh-Bala, Shirkuh, 2700 m,

Foroughi & Assadi 17931.

12. H. squarrosus Griff.; Khorassan, Mashhad, 30 km on Sarakhs road, 1020 m, Foroughi

8513.
13. H. tenuicaulis Schonbeck- Temesy; Bushehr to Khurmoj, 200 m, Khatamsaz & Mollai

72993.

14. H. turcomanicus Pojark.; Khorassan, Mashhad, Sad-e Karde, 1300 m, Mozaffarian

67704.

circular in polar view, 3-colporate, co lpi

length 62.6-67.7 ILm. Tectum striate.

H. bornmulleri Khatamsaz (Fig. 3, 4):

Pollen large-sized, P = 73 (73.2) 73.6ILm,

E= 29 (29.5) 30 ILm; ellipsoid, P/E= 2.43

(2.48) 2, 51; outline elliptic in equatorial

view and circular in polar view, colpi length

66.8 ILm. Tectum striate.
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H. pusillus L. (Fig. 5.6): Pollen

large-sized, P= 73.5 (74) 74.1 /-Lm, E= 31.3

(32) 32.4 /-Lm; ellipsoid, PIE = 2.28 (2.31)

2.32; outline elliptic in equatorial view and

circular in polar view, subterminal

3-colporate, colpi length 67.9 /-Lm. Tectum

striate.

H tenuicaulis Schonbeck-Temesy (Fig. 7,

8): Pollen medium - sized, P= 37.5 (38.2)

39 /-Lm, E= 22 (22.4) 23 /-Lm; ellipsoid PIE

= 1.69 (1.70) 1.71; outline obtuse elliptic

in equatorial view and circular in polar

view, 3-colporate, colpi length 34.5 /Lm.

Tectum rugulate.

H leptocalyx Stapf (Fig. 9, 10): Pollen

medium-sized, P= 47 (48) 48.6 /-Lm, E= 39

(43.5) 44.6 /-Lm; subspheroidal, P/E= 1.0

(1.1) 1.2; outline circular in equatorial and

polar view, 3-colporate, co lp i length

40.6-42 /-Lm. Tectum striate.

H malekianus Parsa (Fig. 11, 12): Pollen

medium-sized, P= 31.8 (32) 32.6 /-Lm, E=

30 (30.4) 30.8 /-Lm; spheroidal, P/E= 1.04

(1.05) 1.06; outlin circular in equatorial

and polar view; 3-colporate, colpi length

28.5 /-Lm. Tectum striate.

H. senecionis Willd. var. senecionis (Fig.

13, 14): Pollen medium-sized; P= 36.0 (37)

37.3 /-Lm, E= 32.5 (33) 33.8 /-Lm,

subspheroidal PIE= 1.10 (1.12) 1.4; outline
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elliptic in equatorial view and circular in

polar view, subterminaI3-colporate, colpi

length 32.8 /-Lm. Tectum striate-perforate.

H senecionis Willd. var. bipinnatisectus

(Boiss.) Boiss. (Fig. 15): Pollen

medium-sized, P= 32 (33.5) 35 /-Lm, E=

28.2 (30) 31.6/-Lm, subspheroidal P/E= 1.0

(1.15) 1.2; outline elliptic in equatorial

view and circular in polar view, 3-colporate,

col pies connected in polar, 32-35 /-Lm.

Tectum striate-perforate.

Comment: The pollen grains of twovarieties

investigated are very similar in shape and

tectum, but differ in size and colpi.

H squarrosus Griff. (Fig. 16, 17): Pollen

medium-sized, P= 46.1 (46.3) 46.5 /-Lm, E

= 37.4 (37.6) 37.9 /-Lm, subspheroidal, PIE

= 1.21 (1.22) 1.23; outline subcircular in

equatorial view and circular in polar view,

3-colporate, colpi length 40.4 /-Lm. Tectum

perforate.

H. arachnoideus Pojark (Fig. 18, 19):

Pollen medium-sized, P= 32 (33.3) 33.8

/-Lm, E= 29.8 (30.1) 32.9 /-Lm, spheroidal,

P/E=1.02 (1.03) 1.07, outline circular in

equatorial and polar views, 3-colporate,

co lp i length 24.7-25.2 /-Lm. Tectum
perforate.

H. kurdicus Bornrn. (Fig. 20, 21): Pollen

medium-sized, P= 34 (34.6) 35 /-Lm, E=
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33.8 (34) 34.6, spheroidal, P/E= 1.01 (1.02)

1.03; outline circular in equatorial and

polar views, 3-colporate, colpi length 32.8

/Lm. Tectum perforate.
H. niger L. (Fig. 22, 23): Pollen

medium-sized, P= 31 (33.5) 34/Lm, E= 30

(33.6) 34.2, spheroidal, P/E= 0.9 (1.0) 1.1;

outline circular in equatorial and polar

views, 3-colporate, colpi length 31.7 /Lm.

Tectum perforate.

H. reticulatus L. (Fig. 24, 25): Pollen

medium-sized, P= 36.6 (37) 37.6/Lm, E=

36 (36.7) 37 /Lm, spheroidal, P/E= 1.0

(1.01) 1.02; outline circular in equatorial

and polar views, 3-colporate, colpi length

32.7/Lm. Tectum perforate.

H turcomanicus Pojark. (Fig. 26): Pollen

medium-sized, P= 28.3 (29.5) 30 /Lm, E=

29.5 (30) 30.7 /Lm, spheriodal, P/E= 1.0

(1.0) 1.0, outline circular in equatorial and

polar views, 3-colporate, colpi length 26.7

/Lm. Tectum striate-perforate.

RESULTS AND DISCUSSION

According to pollen morphology,

Hyoscyanus species can be subdivided into

three more or less distinct groups.

1. Species with ellipsoid shape;

P/E~1.69.
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This group can be further subdivided into

striate ornamentation including:

H. bornmulleri, H. insanus and H. pusillus

(Plate 1), and rugulate ornamentation

including H. tenuicaulis (plate 2).

2. Species with subspheroidal shape;

1.69~P/E~ 1.10. The group can be further

subdivided into striate ornamentation

including H. leptocalyx, H. malekianus

. (plate 3), and striate-perforate

ornamentation including: H senecionis var.

senecionis, H senecionis var. bipinnatisectus

(plate 4) and perforate ornamentation

including H squarosus (plate 5)..

Species with spheroidal shape (P/E :::1)

and perforate ornamentation includingH.

arachnoideus, H. kurdicus, H. niger, H.

reticulatus, H turcomanicus (plate 6).
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Fig. 1-6. Pollen grains of Hyoscyamus species, equatorial view (left) and ornamentation

(right). -Fig. 1-2. H insanus; Fig. 3-4. H bornmulleri; Fig. 5-6. H pusillus.
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Fig. 7-12. Pollen grains of Hyoscyamus species. -Fig. 7-8. H. tenuicaulis, equatorial view and

colpi (left), ornamentation (right); Fig. 9-10. H. leptocalyx, oblique polar and equatorial

view; Fig. 11-12. H. malekianus, equatorial view (left) and ornamentation (right)
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Fig. 13-18. Pollen grains of Hyoscyamus species. -Fig. 13-14. H. senecionis var. senecionis,

equatorial view and ornamentation; 15. H. senecionis var. bipinnatisectus; Fig. 16-17. H.

sqarrosus, equatorial view and ornamentation; Fig. 18. H. arachnoideus, polar view.



162 M. Khatamsaz & E. Zangirian

.19

IRAN. JOURN. BOT. 7 (2), 1998

1":.(1 '0('. -, ''0 """:~ _ t"lflll» •
{~~. . .

Iltll •• lilt"· I '"'~l'I .!,J ,

Fig. 19-24. Pollen grains of Hyoscyamus species. -Fig. 19. H. arachnoideus, ornamentation;

Fig. 20-21. H. kurdicus, oblique polar view and ornamentation; Fig. 22-23. H. niger, polar

and oblique equatorial view, ornamentation; Fig. 24. H. reticulatus, polar and equatorial

view.
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Fig. 25-26. Pollen grains of Hyoscyamus species. -Fig. 25. H reticulatus, ornamentation; Fig.

26. H turcomanicus, oblique polar view.




